This is a clinicopathologic study of 2 patients who electrocardiographically presented so called "masquerading" bundle-branch block. The conduction systems and the entire hearts of these patients were studied pathologically by methods especially devised by Lev for electrocardiographic correlation. This report is part of a long-term project attempting to ascertain the anatomic substrate of electrocardiographic abnormalities.
querading" by Richman and Wolff1 because they thought that even though the precordial leads suggested RBBB according to Wilson's criteria (right precordial leads showing late R or R' deflections, regardless of the morphology of the limb leads), this complex was actually the result of LBBB. This discrepancy was believed to be the result of the probable transmission of high septal potentials through the infareted free right ventricular wall. These authors' described 4 such cases in which the veetoreardiograms were interpreted as L1BBB. The in the remainder of the vectoreardiogram was attributed to the complication of septal infarction. A postmortem examination was reported by these authors on a case in which extensive infarction of the interventricular septum and the posterolateral wall of the left ventricle was found. No histologic study of the conduction system was mentioned.
Sodi-Pallares and Rodriguez2 in an earlier study on activation of the interventricular septum and the clinical evaluation of septal damage described this same electrocardiographic complex. In an effort to clarify this discrepancy between limb and precordial leads, they studied additional leads taken around the thorax at different levels searchingr for the electrocardiographic evidence of L1BBB in these leads to conform with what the limb leads showed. In some of their cases this was found in leads taken in higher interspaces than the conventional chest leads. However, even here the precordial leads showed delayed intrinsicoid deflections over both the right and left precordial regions. The explanation offered was that the infarct had involved the lower portion of the interventricular septum and invaded the adjacent right and left free ventricular walls. The infarct then would extend in the septum to portions of the septum formed by the right ventricle and would only partially involve the portion formed by the left ventricle. The left intraventricular cavity potential would be that found in the presence of L1BBB with the pattern varying, depending upon the orientation of the precordial elec-trodes to the infareted portions of the septum and left ventricle, producing an RS complex over infarcted areas and a broad notched R over portions of the left ventricle which were not infarcted or were not oriented toward the infareted septum. Leads over the right ventricle would show a qR, qRR', or RR' complex, depending on their orientation to different portions of the septum. Despite the late R over the right precordial leads, these investigators thought that the lesion represented by the electrocardiogram was referable to LBBB rather than RBBB or bilateral BBB. In a subsequent paper from the same group (Rodriguez, Anselmi, and Sodi-Pallares3), the possibility of an alteration of conduction in both bundle branches is mentioned. This explanation, however, is discarded in favor of one explaining the findings on the basis of LBBB alone.
In a review of the literature, we could find no postmortem studies in these cases with detailed examination of the conduction system and a correlation of these findings with multiple unipolar precordial leads in addition to standard limb leads. We therefore studied 2 of our cases of the same type heretofore described, which had come to postmortem examination, utilizing the method of study of the conduction system and of the entire heart devised by Lev and his associates.4-'0 Vectorcardiograms were not done on these patients.
MATERIALS AND METHODS
The electrocardiograms were taken with the Sanborn direct-writing electrocardiograph. Conventional standard limb leads, augmental unipolar extremity leads, and unipolar chest leads were routinely taken on both patients.
Each heart at autopsy was opened in the traditional manner along the course of the circulation, with the exception that the initial cut passed from the inferior vena cava through the right atrial appendage, thus sparing the sinoatrial (SA) node.
The heart was then fixed in neutral formalin for 2 to 7 days, at the end of which time all chambers were photographed. The SA node and its approaches were then removed for serial sectioning, as previously published, and every twentieth section was retained. A second block was made from the right atrial appendage and the superior wall of the right atrium. This block contained the ramus ostii eavae superioris, the blood supply to the SA node. This block was cut serially and every eightieth section retained. The anterior and inferior walls of both atria and ventricles were then removed from the atrial and ventricular septa. The atrioventricular (AV) node, bundle, and bundle branches up to the region of the papillary muscles were then included in 5 blocks. The AV node and its approaches (including the blood supply-the ramus septi fibrosi) and the penetrating portion of the bundle of His were present in the first block and were sectioned serially, every twentieth section being retained. The branching portion of the bundle of His and the beginning of the right and left branches were present in the second block and were sectioned serially, and every fortieth section was retained. The remainder of the bundle branches up to the level of the papillary muscles of the left ventricle and the moderator band were found in the third, fourth, and fifth blocks and were sectioned serially, every fortieth section being retained. The remainder of the heart-the atrial septum, the most anterior part of the ventricular septum, the posterior ventricular septum, and the anterior and posterior walls of both atria and ventricles-were completely cut into blocks, and 2 sections were made from each block. Sections were cut at 6 or 7 microns. Postmortem Examination. Aside from the findings in the heart, the pathologic diagnoses were (1) arteriolar nephroselerosis with arteriolar necrosis, (2) generalized arteriolar sclerosis with early necrosis, (3) chronic passive hyperemia of the lungs, liver and spleen, (4) bilateral bronchopneumonia, lower lobes, and (5) chronic cholecystitis with cholelithiasis.
Heart. Gross Examination. The heart weighed 630 Gm. The epicardium was somewhat puckered over the posterior wall of the left ventricle. The myocardium in this region was somewhat firmer than normal, and white streaking permeated this region. Both the right and the left ventricles were markedly hypertrophied and dilated. It could not be ascertained whether dominant hypertrophy was present in either side. There was moderate sclerosis of the coronary arteries, with only slightly detectable narrowing.
Microscopic Examination. General Pathology. There was generalized arteriolar narrowing throughout the entire heart, accompanied by a mild form of acute vascular degeneration.
Pathology of Individual Chambers and Walls. The myocardiumi of the free walls of both atria showed slight fibrosis in many areas with additional acute degenerative changes in that of the left. The atrial septum showed no changes. Throughout the myocardium of the free walls of the left ventricle there was slight to moderate subepicardial and perivasdular fibrosis with a, dispersion of small microscopic scars and occasional organizing infarets. These changes were most marked in the posterior wall. The posterior part of the ventricular septum was similarly markedly involved with a lesser involvement of the anterior part of the septum. The free walls of the right ventricle showed only occasional small sears with minimal fibrosis.
Pathology of the Conduction System. The ramus ostii cavae superioris showed no change. The ramus septi fibrosi showed slight narrowing. The SA node showed degeneration of occasional isolated fibers. At the approaches to the SA node, the posterior crest and other atrial musculature presented slight to moderate fibrosis with an occasional small scar. The approaches to the AV node showed slight to moderate fibrosis. The AV node presented no change. The penetrating portion of the bundle of His presented a small scar near its termination. The . 6 ), showed a normal sinus rhythm, P-R interval of 0.19 second and QRS of 0.14 second. RBBB was present in right precordial leads and LBBB in standard and unipolar extremity leads. The intrinsicoid deflection was 0.11 second in V1 and 0.12 second (second peak) in V,. There was no diagnostic eleetrocardiographic evidence of myocardial infarction.
Postmortem Examination. Aside from the findings in the heart, the pathologic diagnoses were (1) chronic passive hyperemia of the lungs with pulmonary edema, (2) chronic ulcer of the stomach with perforation, (3) fatty metamorphosis of the liver with periportal fibrosis, (4) congenital absence of the right kidney, (5) arterioloselerosis of the left kidney with nephrosis, (6) ascites, (7) icterus, and (8) fig. 7A, B) : At the origin, there was slight fibrosis. This became progressively more marked at the muscle of Lancisi, so that at one point it was considerably replaced by connective tissue. In addition, focal acute degenerative changes were noted in this portion. Distal to the muscle of Lancisi, the bundle branch lay in a scar where at one point it was markedly, but not completely, replaced. It then was the seat of moderate fibrosis, which was present until its termination. Here it was surrounded by collagen and fat showing degenerative changes. The most distal part of the moderator band and its branches were not available for study. Left bundle branch ( fig. 7C, D ): There were fibrosis and compression at the beginning of the LBB, which persisted focally more distally. In addition, there were collagen and fat changes around the fasciculi, with focal degeneration of some of the bundle fibers.
Pathologic Diagnoses of the Heart. (1) Massive hypertrophy of the heart (left ventricle maximal, right ventricle marked, both atria marked), (2) intramyocardial course of the left anterior descending coronary artery, (3) marked arterioloselerosis with acute vascular and perivascular degeneration, (4) marked fibrosis of the myocardium with small scars involving the septum, the anterior and posterior walls of the left ventricle, and the anterior wall of the right ventricle maximally, the right atrium moderately, and the left atrium, atrial septum, and the inferior wall of the right ventricle slightly, (5) compression and elastosis of the bundle of His at its bifurcation, and marked fibrosis of the RBB with moderate fibrosis of the LBB, (6) focal acute degenerative changes of the right and left bundle branches.
Electrocardiographic-Pathologic Correlation. In a patient with syphilis, a peptic ulcer and hypertensive heart disease, the electrocardiographic diagnosis was left ventricular hypertrophy, and there was an electrocardiographic pattern of LBBB in the limb leads and delayed intrinsicoid deflections over both the right and left chest leads. Autopsy findings revealed hypertensive and arterioloselerotic heart disease with massive left ventricular hypertrophy and marked right ventricular hypertrophy, marked fibrosis with small scars of the entire left ventricle and anterior wall of the right ventricle, with less marked involvement of the inferior wall of the right ventricle, elastosis of the atrioventricular bundle at its bifurcation, marked fibrosis of the RBB, and moderate fibrosis of the LBB.
DISCUSSION
The electrocardiograms in our cases disclosed LiBBB in the limb leads and RBBB in the precordial leads. Case 2, which showed LBBB in the extremity leads 
